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ABSTRACT

.

Mechanisms of fan/compressor noise generation, transmission, radiation and
propagation were physically defined and mathematically descrived in terms of
functional relationships between acoustic, geometric and aercdvnamic parameters.
. Based on these mechanisms, analytical and semi-empirical predictions of pure
tone, broadband and multipie pure tone fan/compresscr noise were established
in terms of sound power spectra, directivity indices and the resultant sound
pressure spectra,
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Test data on a variety of fan and compressor vehicles were used to verify the
baaic prediction techniques and to study the impact of specific design para-
meters upon fan/compressor neise, including vane-blade spacing, vane and blade
numbers, tip speed, blade loading, rotor swe.p, inlet guide vanes and vane
lean. Effects of refraction on tone directivities were measured and compared
with expectations. Propagation of acoustic waves were studied, with specific
experiments conducted to investigate ground reflection phase factor and atmos-
pheric absorption at hiizh frequencies,

The prediction systems were summarized in terms of flow charts and tables.
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INTRODUCTION - APPENDICES A-C

L}

x‘Appeudices A-C contain the processed data from each test vehicle con-
figuration, in the -form of the computer print-out sheet., The acoustic data
presented on these gheets consists of 1/3 octave sound pressure level at each
aungle and 1/3 octave sound power level for frequencies of 50 to 10K Hz, overall
sound pressure level and perceived noise level at each angle, overall sound
power level, and the directivity index. A detailed explanatiocn of the termi-
nolegy is presented in the following pages. All data has been corrected for
standard day atmospheric abs -ption conditions. 7The data for D/V 1 (Appendix
A) is at a 250 foot radius ou.y; the data for D/V II and D/V II1 (Appendices
B-C) is at both a 250 foot and a 150 foot radius.
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SPEED

' CRPM

TAPE

The printouts in Appendices A~C are easily interpreted with the assis-
tance of the pertinent nowmenclature explanations, Basically, these are ac

followe: .
RADIAL, RADIAL DISTANCE Arc distance in feet )
VERICLE Engine identification )
CONFIG Engine configuration
LoC Test Location - Peebles

Proving Grounds (P.P.G.)
T/D, DATE Date uf test - month/day/vear
R/D Date of Reduction of Data
month/day/year
RUN Engine run number
RDG Number of esch reading for

BAR, BAR PRESSURE
TAMB, AMBIENT TEMP (“F) Dry Bulb Ambient Temperature,
TWET, WET-BULB TEMP Wet Bulb Ambient Temperature,

HACT, ABS., HUMIDITY Abgsolute humidity in grams per

LEGEND - APPENDICES

particular run

Barometric Pressure in inches

of mercury -
degrees Fahrenheit

degrees Fahrenheit

cubic meter

Physical Fan Speed in revolutions ;
per minute :

Fan speed corrected for Standard
Day Temperature of 59°F

Tape reel number on which acoustic
data was recorded




Other nomenclature on each printout is explained as follows:

FREQ

ANGLES FROM INLET

STANDARD DAY

PWL

CASPL MEASURED

OASPL CALCULATED

OAPWL

PNdB

DIRECTIVITY INDEX

Column heading for i'sting of
1/3 octave band center fre-
quencies from 50 Hz to 10 KHz

Fifteen columns for each cf the
microphone positions. Position
in degrees is listed with position
in radians in parenthesis.

All data is corrected to atmos-
pheric absorption conditions of
standard day [59°F (288.15)]
702 relative humidity

Sound power level

Overall sound pressure level
measured with a broadband
(0 - 40 RHz) filter

Log summation of SPL's for each
1/3 octave band, for that parti-
cular measureuent angle

Overall sound power level cal-
culated¢ by summation of power
level spectra from 50 Hz to

10 KHz

Perceived Noise Level
(Reference SAE ARP 865)

Directivity Index, defined as

the sound pressure level at a
particular position and frequency
minus the spaced average sound
pressure level at that frequency
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